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were 136 ± 9.8/109 ± 8 mmHg; 7.38 ± 0.03; 37.9 ± 2.3; 97.5 ± 0.5% (M ±
SEM). Following a 6 min downtime (DTl. there was no substantial change in
arterial blood gases (graphs below). After 2 min of chest compression only
the corresponding values were still 55 ± 13/21 ± 7 mmHg, 7.3 ± 0.0, 44.6
± 1.6 and 90.8 ± 3.8%.
DT-- _ CHIIT COIU.IltIIiIDJI ONLY
:: I-;'--~'I,. ~ ,.
J,. I ..~::r -1 ~
TInl.(MIn)
right atrial (ra). and coronary perfusion (cpp) pressures (mmHg) during com-
pression and decompression were measured. A p value >0.05 was consid-
ered not significant (NS).
compression decompression
art ra cpp art ra cpp
Open En 38.1 ± 3.5 24.2 ± 2.4 13.9 ± 3.4 25.5 ± 4.2 9.3 ± 3.1 16.2 ± 2.9
Occluded En 44.7 ± 43 24.2 ± 2.2 20.5 ± 4.2 306 ± 4.8 10.1 ± 3.2 20.5 ± 3.9
p value = 0.01 NS 0.009 0.03 NS 0.03
We conclude that intermittant impedance to gas exchange during ACD
CPR. when not actively ventilating a patient. may augment the beneficial
hemodynamic effects of ACD CPR by further enhancing venous return during
the active decompression phase and by increasing intrathoracic pressures
during chest compression.
These data suggest that in a dog model. even following a prolonged down
time, chest compression alone can maintain adequate gas exchange to sus-
tain 02 saturation >90% for >2 minutes. The need for immediate ventilation
during resuscitation must be reexamined.
Resuscitator Cases Deaths Mortality Significance
Family doctor 22 8 36.4
Off duty DIN 25 8 32
Family member 22 15 68
Other 39 24 61.5 X2 ~ 983. 3DF. P < 005




Blphaslc Truncated Waveform Transthoracic
Defibrillation Results In Less Post-shock ECG
ST Segment Changes than Standard Damped
Sine Wave Shocks
Ramakota K. Reddy, Marye J. Gleva. G. Lee Dolack. Peter J. Kudenchuk. Jeanne
E. Poole, Bradford E. Gliner, Gust H. Bardy. University of Washington. Seattle. WA
115 J Blphasic
130 J Biphasic
200 J Damped Sine
Waveform
*p < 0.0001
Conclusion: Transthoracic defibrillation with biphasic waveforms results in
less post-shock ECG evidence of myocardial dysfunction (injury or ischemia)
compared to the standard damped sine waveform without compromising
defibrillation efficacy.
Several experiments have shown that, following short episodes of ventricular
fibrillation (VF). biphasic (8i) underdamped sinusoidal waveforms (Gurvich)
defibrillate from the body surface with lower energies than do monophasic
(M) overdamped sinusoidal waveforms (Edmark). There is some evidence
that. as the duration of fibrillation increases. the defibrillation threshold (DFT)
for M increases while the DFT for BI remains constant. We tested this hy-
pothesis in an animal model of cardiac arrest using external defibrillation.
Five 25 kg dogs were studied. At the beginning of each study. the short VF
DFTs were determined for M and Bi after 10 sec of fibrillation in an interleaved
fashion. A custom defibrillator (Physio-Control Corp) was used to deliver all
shocks. An up-down protocol was used with 20% energy step sizes. Once
these two DFTs were determined, the two long VF DFTs were determined.
After 3 minutes of VF, the animal was cross circulated from the femoral vein
to the femoral artery at a flow rate of 11/min, approximately 25% of car-
Comparison of Monophasic and Blphasic
Waveforms for External Defibrillation in an
Animal Model of Cardiac Arrest and
Recussitation
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Background: Electrocardiographic (ECG) abnormalities are common follow-
ing transthoracic defibrillation. ECG ST segment changes are especially prob-
lematic following defibrillation and may indicate ischemia or shock induced
cardiac dysfunction after resuscitation. Biphasic defibrillation waveforms,
compared to monophasic waveforms. diminish shock-induced cardiac dys-
function in laboratory preparations. This effect has not been validated in man.
Therefore. we evaluated in a prospective. blinded fashion, the effect of bipha-
sic and monophasic transthoracic defibrillation on the ECG ST segment in 30
consecutive patients during implantable cardioverter-defibrillator surgery.
Methods: In each patient two low energy truncated biphasic transtho-
racic defibrillation shocks were compared to the standard 200 J monophasic
damped sine wave shock traditionally employed in transthoracic defibrilla-
tors. Both biphasic shocks and the damped sine wave shock have previously
demonstrated equal efficacies of 97%.
Fifteen second bipolar ECG signals recorded across transthoracic defibril-
lation electrodes were digitized prior to ventricular fibrillation induction (base-
line) and immediately after each defibrillation attempt. These signals were
printed. and the STsegments analyzed in a blinded fashion by two reviewers.
ST segment deflection (10 mm/mV) after therapy was compared to the base-
line ST segment deflection for each of the dafibrillation waveforms used.
Results: Changes in the absolute value of the ST segment level were signif-
icantly greater with the 200 J damped sine waveform than with either bipha-
sic waveform:
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Relationship Between Resuscitator Skill Level
and In-Hospital Mortality After Out-of·Hospital
Cardiac Arrest
Augmentation of Systolic Pressure and
Coronary Perfusion Pressure by Intermittant
Airway Occlusion During Active
Compression-Decompression CPR In Humans
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In an effort to improve upon the beneficial hemodynamic effects observed
previously with active compression decompression (ACD) cardiopulmonary
resuscitation (CPR) in patients in ventricular fibrillation (VF). we tested the
hypothesis that intermittant endotracheal tube (ETI) occlusion. performed
when not actively ventilating the patient. will increase coronary perfusion
by augmenting positive intrathoracic pressures during the compression
phase and increasing negative intrathoracic pressures during active decom-
pression. Eight patients undergoing placement of implantable cardioverter-
defibrillators received ACD CPR during sustained VF in the operating room
when the initial defibrillator shock failed and while the defibrillator was
recharging. When the 1st shock failed, the ETI was either transiently oc-
cluded or remained patent for 10 seconds while ACD CPR was performed.
The operator blinded to the status of ETI patency. Mean ± SEM arterial (art),
Neil R. Grubb. Keith A.A. Fox. Cardiology Department, Royal Infirmary of Edinburgh,
UK
Background: This single-center study examines the potential relationship
between bystander knowledge of cardiopulmonary resuscitation (CPR) and
in-hospital mortality rate among victims of out-of-hospital cardiac arrest
(OHCA).
Patients and methods: 246 patients were admitted to specialist units in our
center with OHCA determined as being of cardiac etiology. between January
1990 and September 1993. We noted the presenting arrest rhythm. adminis-
tration of bystander CPR. and the person giving CPR Ifamily member. family
doctor. off-duty doctor/nurse (D/N) and others (for whom CPR skill unknown).
These factors were assessed in relation to in-hospital mortality.
Resu/ts: 219 patients presented with ventricular fibrillation and 27 patients
presented with electromechanical dissociation or asystole. 30 events were
witnessed by ambulance crews. with 4 in-hospital deaths (13%). Of non
crew-witnessed arrests. 108 patients received immediate CPR 155 deaths.
43%). 91 patients had delayed or no CPR (61 deaths. 70%). The in-hospital
mortality difference is significant Ix2 = 5.27. 1DF, p < 0.05). Mortality rates
by resuscitators are shown below.
Conclusions: Administration of immediate CPR correlates with reduced in-
hospital mortality offer OHCA. Patients attended by resuscitators with knowl-
edge of CPR skills have significantly lower in-hospital mortality rates. even
when the resuscitator is present by chance (off duty D/N) rather than attend-
ing because of prodromal symptoms (family doctor). Patients receiving CPR
from family members had similar mortality to those receiving delayed or no
CPR. Patients arresting in the presence of an ambulance crew have very low
in-hospital mortality rates and were treated as a separate group.
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This model was designed to mimic the situation where a patient has de-
veloped VF and is unsupported for a period of time before basic life sup-
port is started and then a short time later, advanced life support is started.
These results suggest that a biphasic waveform has increased efficacy over
a monophasic waveform in situations approximated by this model.
diac output. After 2 min of cross circulation, defibrillation was attempted. M
and Bi OFTs were determined in the same fashion as above. The first shock
strength for the long VF OFT determination for each waveform was the OFT
determined at the beginning of the study. Once defibrillated, the animal was
resuscitated aggressively and allowed to recover for 45 min before the next
VF episode.
Shown are the mean ± s.d. in energyforthe two waveforms and situations
tested. M OFT was 40% higher for long VF as compared to short VF (p <
0.051. Bi OFT was 10% higher for long VF as compared to short VF (p = NSI.
For long and short VF combined, Bi OFT was 67% lower than M OFT (p <
0051
mean ± SO, *p < 0.05. V5 SU, # P < 0.05 V5 G2, G3
H in G2 and G3 was decreased by HUT, whereas HUT did not decrease
H in Gl. H, land T in Gl during HUT were significantly higher than those
in G2 and G3, respectively. Findings were consistent with exaggerated sym-
pathetic and failed withdrawal of parasympathetic activity during HUT in pa-
tients with T-lTAS.
Conclusions: Unusual autonomic responses to orthostatic stress can
cause prolonged asystole, and this autonomic nerve dysfunction may lead
to sudden cardiac death associated with cardiovascular collapse.
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Relationship Between Low Cortisol Response to
Corticotropin and Reduced Vessels Contractility
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Therapeutic Implications of the Use of
Transesophageal Echocardiography in I.C.U.
Patients with Unexplained Hypoxemia
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A life-threatening cardiac asystole can be a malignant manifestation of vaso-
vagal syncope induced by head-up tilt (HUT) testing. To investigate the mech-
anism of HUT-induced life-threatening cardiac asystole (T-lTAS), we mea-
sured a temporal change of frequency domain heart rate variability indices
(HRV) in 25 patients (pts) with syncope of undetermined etiology. Three pts
137 ± 13 years, 2 male) had T-LTAS episode; asystole :0:10 seconds and car-
diopulmonary resuscitation was necessary (Group 1, G1). Ten pts (48 ± 31
years, 6 male) had positive test (syncope was induced by HUT) but no asys-
tole (Group 2, G2). and 12 pts (55 ± 20 years, 5 malel in negative test (Group
3, G3). After 10 min in supine (Su), HUT (80') was performed up to 40 min.
Power spectra of low (l, 0.04 Hzl, high (H, 0.15-0.40 Hz) and total (T, 0.01-
1.00 Hz) frequency were measured in consecutive 2 min segments through-
out the study. Maximally changed values (Mx) in HR, systolic blood pressure
(BPs) and HRV during HUT were compared among 3 groups. Results; Mx
were obtained at 2 min or 4 min before the moment of T-lTAS or syncope in
Gland G2, respectively.
The aim of this prospective study was to evaluate the diagnostic and ther-
apeutic implications of transesophageal echocardiography (TEEI in critically
ill patients with unexplained hypoxemia hospitalized in a generallCU.
Patients and method; Between January 1st, 1992 and May 31 st. 1993,
transthoracic (TIE) and TEE were performed in 31 patients (mean age: 61 ±
14, Apache II Score: 20 ± 7, mechanical ventilation: 74 p.centl with severe
(Pa02/Fi02 < 200) and unexplained hypoxemia. The results of each TEE ex-
amination were compared with the clinical and TIE data. The following clas-
sification was used: class 00 = the TEE results disabled TIE diagnosis; class
o = the TEE results were similar to TIE results; class 1 ~ the TEE results
revealed a new but minor finding; class 2 = the TEE results revealed a new
and major finding without therapeutic consequences; class 3 = the TEE re-
sulted in immediate therapeutic modifications. All TEE data were reviewed
by 2 different intensive care staff members. In case of disagreement the re-
sults were discussed until a consensus was reached. Results are; class 0 ~
16 patients (52 p.cent). class 00 = 1 patient (3 p.centl, class 1: 4 patients
(13 p.cent), class 2 = 4 patients (13 p.cent), class 3 ~ 6 patients 119 p.cent).
In these last 10 patients (32 p.cent), TEE findings were judged significant:
three atrial septal defect and one patent foramen ovale (two of them were
ventilated with PEEP and were rapidly weaned, and one was breathing spon-
taneouslYI; two mitral regurgitations requiring surgery, one important mitral
vegetation (requiring administration of antimicrobial therapy) and three left
atrial thrombus (requiring new antithrombotic therapy in one case). In conclu-
sion: Our results suggest that TEE is an important advance in the therapeutic
management of hypoxemia in critically ill patients.
Patients with WPW Syndrome and Paroxysmal
Atrial Fibrillation Shows Prolonged Atrial
Conduction Time by Signal-Averaged P-Wave
Electrocardiogram
The relationship between the cortisol response to corticotropin and vessels
a-adrenoreceptor sensitivity to dopamine is assessed in 20 patients fulfill-
ing Bone's criteria for septic shock, by drawing dose-response curves for
mean arterial pressure (MAP. mmHg, beat-to-beat recording of finger blood
pressure, Finapress) during stepwise incremental doses of dopamine ID,
/Lgikg/min, 0-2.5-5-7.5-10-12.5-15- 20-25-30). Just before 0 administra-
tion all patients undergo a short corticotropin stimulation test (Synacthen,
Ciba) consisting of a 0.25 mg IV bolus of tetracosactrin Iplasma cortisol lev-
els, nglml, are assessed immediately before the test and 30 and 60 minutes
afterwards). The cortisol response to corticotropin is defined as the greater
difference between baseline and 30 and 60 minutes plasma cortisol levels
(Dm.xCort, ng/ml). Dose response curve fitting parameters are estimated in
individual subjects using a multiple dose non linear regression program (SY-
STAT, Inc software). The relationship between curve fitting parameters and
0maxCort is studied by using the Spearman correlation test. The mean val-
ues of curve fitting parameters are Emax = 81 ± 23 (mmHg) and EC50 = 6.3
± 2.5 (0 titration giving 50% of Emax, /Lg/kg/min). Basal cortisol concentra-
tions and Om.x Cort are respectively 439 ± 284 and 111 ± 192 (ng/ml). Emax
correlated positively and strongly with Dmax Cort Ip = 0.007). No relation-
ship is found between Om.xCort and EC50, plasma norepinephrine levels,
and arterial lactates. We conclude that the weaker the cortisol response to
corticotropin the more hypereactive the vessels in human septic shock. This
result underlines the key role of endogenous steroids in vascular tone regu-
lation during sepsis, and raises again the usefulness of physiological doses
of steroids rather than high doses for the management of septic shock.
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The purpose of this study was to establish a relationship between the atrial
activation assessed by signal-averaged P wave ECG (SAPWI and episodes
of paroxysmal atrial fibrillation (pAFI in patients (pts) with WPW syndrome
IWPWS). Methods: fourteen pts with documented episodes of PAF, without
underlying heart disease were selected (12 men: age = 35.2 ± 11.1 years)
from a total of 70 consecutives pts successfully submitted to radiofrequency
catheter ablation of accessory pathway (API. All pts with anterograde con-
duction over the AP. left side AP in 9 pts and right side AP in 5 pts. The
SAPW were recorded with the Corazonix Predictor II system from the X, Y,
Z leads (40-250 Hz, least Square filter, final noise < 0.3 /LV). The total filter
P wave duration (PWO) was obtained manually from the vector-magnitude
in ms. Recordings were performed between 7th and 14th day after the ab-
lation. No pts showed left atrial larger than 4.0 em on the echocardiogram.
The results were compared with a control group of 12 pts matched in age (5
men; age = 33.0 ± 10.2 years) without heart disease. Values were given as
mean and 1 SO and compared using non-paired Student t test (significance <
0.05). Results: Control Group In = 12): PWO ranged from 115.0 to 129.5 ms
with a mean of 124.4 ± 4.4 ms. WPWS with PAF (n = 14): PWO ranged from
130.0 to 171.0 ms with a mean of 142.9 ±1 0.1 ms (p < 0.000). Eleven pts
(78.5%) showed PWO > 135.0 ms. There were no differences between PWD
and AP location. Recurrent PAF after ablation was noted in 3 pts (21 % -
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Exaggerated Sympathetic and Failed Withdrawal
of Parasympathetic Activity During Head-up Tilt
Precipitates a Life-threatening Cardiac Asystole
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